This paper deals with the portfolio selection problem of the exponential utility with stopping time under the O-U processes model. By using the dynamic programming and the Feynman-Kac approach, the optimal strategy and the optimal stopping time are obtained.
Introduction
The portfolio selection problem is one of the important problems in modern financial mathematics. The problem was firstly proposed by Merton [1] and extended wildly later. Several researches focused on the portfolio selection problem in the past decade [2] [3] [4] . In the traditional model, we solve the problem without the time-stopping condition. However, the choice of the optimal stopping time is equally important with the optimal investment strategy, so that the study is particularly important about the portfolio selection problem with the stopping time. There are several researches about portfolio selection problem with the stopping time [5, 6] , but they did not provide the explicit solution of the optimal investment strategy and the optimal stopping time. In this paper, we obtain the explicit solution of the portfolio selection problem with the stopping time under the exponential utility function by utilizing the method in [7] .
Market Model
Consider a financial market that can operate the continuous trading. There are two types of assets: one is risk free assets B t (let B t ≡ 1), and then the price process S(t) of the other risk assets is the discounted price process. We suppose that the price processes of risk investments satisfy the O-U processes:
where W t is the standard Brown motion, α, μ, σ are constants. Then,
Let the treasures of the investor is x at the time t. When s > t, the shares investing on the risk assets and the risk free asset are π 0 s and π s , respectively. We have
where
If π is F s -measurable and satisfies E T t π s 2 ds < ∞, we call π admissible, and U denotes the admissible strategy set. Preset the stopping time τ satisfies 0 ≤ τ ≤ T , and white
of the exponential utility function with the stopping time, where γ is the index of risk aversion. For solving the question (3), we define
Referring to [7] , we have
For the given stopping time τ ∈ T at random, consider the question
and then 
The corresponding optimal investment strategy is
Proof. Utilizing the dynamical programming approach, we can obtain the value function of the question (6) by solving the HJB equation. The corresponding function of (6) is
The boundary condition is V τ (τ, x, s) = −e −γx , V τ (τ, 0, s) = −1. The optimal investment strategy of the 1-order condition is
Substitute the above formula to (9), we obtain
We suppose that
Substitute it to equation (11), we obtain that g(t, s) satisfies the condition
and the boundary condition is g(τ, s) = 0.
For solving the equation (13), we apply the Feynman-Kac method [4] . Express g(t, s) to be the expectation operator of the stochastic processS t , where dS t = σS t dW t . Obviously,
and then we have
by using the Feynman-Kac formula. Substitute f 0 (t), f 1 (t), f 2 (t) defined in theorem 1 to the above formula, we have
The equation (7) is true by (12), and the equation (8) is true by substituting (7) to (10). 2 Applying the theorem, we have 
